Radiation damage and chromatin structure.
The recent advances made in the knowledge of chromatin structure have important implications in molecular and cellular radiobiology. There are now many lines of evidence that the chromatin organization can affect the production, the distribution and the repair of radiation-induced damage in DNA. Experiments with polynucleosomes show that DNA double strand breaks (dsb) are not randomly distributed along the DNA molecule. Rather, they are preferentially localized in linker regions, while core regions are more resistant. Isolated DNA is about 4-fold more susceptible to dsb than DNA irradiated as a part of polynucleosomes. This differential radiosensitivity is apparently due to the close association of DNA with proteins. The analysis of DNA single strand breaks production and repair in a human erythroleukemic cell line that can be induced to differentiate in vitro, showed that the repair kinetics in differentiated cells appears significantly slower than in undifferentiated ones. This can be interpreted as a decrease in the genome accessibility to repair enzymes due to the presence of more structured regions in chromatin after differentiation. It appears that a high degree of genome compactness could imply, on one hand, a high DNA radioresistance and, on the other hand, a slow DNA repair so that the identification of chromatin domains which are critical, from the structural point of view, in determining cellular effects such as cell killing and mutation, should take into account a sort of balance between the amount of damage and the extent of repair.